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The e n t i r e  neu t ra l  beam system i s  now complete and operat ing.  

Vacuum t e s t s  have been completed and pressures of I .5 x IO-’ To r r  

have been achieved i n  t h e  unbaked t a r g e t  chamber. These pressures 

a re  as read by an U l t e k  nude i o n i z a t i o n  gauge f l ange  mounted on t h e  

chamber. 
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Before proceeding w i th  recombinat ion measurements i t  was necessary 

t o  determine the  c rack ing  pa t te rns  o f  t h e  res idua l  gas analyzer  (RGA) 

f o r  O2 and o the r  gases t h a t  might  be used f o r  e l e c t r o n  detachment. 

c rack ing  pa t te rns  were determined by measuring t h e  component mass peak 

he igh ts  as a f u n c t i o n  o f  t h e  pressure of t h e  gas being studied, main- 

t a i n i n g  a l l  RGA parameters constant.  The c rack ing  pa t te rns  determined 

i n  t h i s  way are shown i n  Table I .  

The 

TABLE I 

CRACKING PATTERNS OF VARIOUS GASES WITH AN ELECTRON ENERGY OF 42 eV 
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I n  an at tempt  t o  determine 

de tec t  w i t h  the  RGA we have exam 

chamber pressure of about 2.3 x 

shows the  mass range from mass I 

he minimum p a r t i a l  pressure we can 

ned t h e  res idua l  mass peaks a t  a 

0-8 Tor r .  For example, F igure  I 

t o  57 a t  t h i s  chamber pressure. I n  

F igure I one large d i v i s i o n  represents  a c u r r e n t  o f  3.33 x IO-IOA. 

F igures 2 and 3 a r e  photographs of a smal ler  p o r t i o n  o f  t he  mass 

spectrum, s p e c i f i c a l l y  from mass 32 t o  36, w i t h  t h e  s e n s i t i v i t i e s  

increased by a f a c t o r  o f  I O  and 100 respec t i ve l y .  Thus one la rge  

d i v i s i o n  i n  F igure  2 represents  a c u r r e n t  o f  3.33 x IO- ' IA whereas 

the  same d is tance i n  F igure  3 represents  a c u r r e n t  o f  3.33 x I O  . 
I t  i s  seen from F igure  3 t h a t  we can e a s i l y  de tec t  changes i n  peak 

he igh ts  of about 0.2 o f  a la rge  d i v i s i o n  o r  changes i n  cu r ren ts  o f  

-12A 

t i v i t y  o f  t h e  RGA Is 

i a l  pressures o f  about 

expect i n  t h e  recombinat ion 

I Torr ,  so it i s  apparent 

t h a t  t h e  RGA has s u f f i c i e n t  s e n s i t i v i t y  for  t h e  proposed measurements. 

about 6.67 x IO-I3A. Since the present  sens 

about IA/Torr ,  t h i s  means we can measure par 

6.67 x Tor r .  The p a r t i a l  pressures we 

experiments a re  o f  t h e  order  o f  t o  I O -  

One unexpected fea tu re  o f  the; mass spectrum o f  t h e  res idua l  t a r g e t  

chamber gases i s  t he  presence o f  a r e l a t i v e l y  large p ropor t i on  o f  

background s igna l  appearing a t  mass 16. For example, one can see i n  

FTgure I t h a t  t he  mas$ 16 peak i s  a c t u a l l y  la rger  than 

are  q u i t e  c e r t a i n  t h a t  t h i s  s igna l  i s  due t o  methane s 

shown t h a t  c o n t r i b u t i o n s  t o  mass 16 f rom o ther  ambient 

l i g i b l e .  Unfor tunate ly ,  t h i s  mass 16 s igna l  i s  about 

mass 18. We 

nce it can be 

gases are  neg- 

00 t imes la rger  

than the  atomic oxygen s igna l  we expect t o  measure i n  t h e  recombinat ion 

experiments. 

t h e  background mass 16 t o  a leve l  which w i l l  pe rm i t  us t o  perform t h e  

measurements, o r  t o  use beam modulat ion techniques. We a r e  p resen t l y  

cons t ruc t i ng  an oven t o  be used f o r  a h igh  temperature bake-out o f  t he  

t a r g e t  chamber. 

and t h e  methane contaminat ion.  However, i f  t h e  bake-out does no t  sub- 

s t a n t i a l  l y  reduce the  background methane it w i  I I i n d i c a t e  t h a t  t h e  

Therefore,  we a re  faced w i t h  t h e  task  o f  e i t h e r  reducing 

Th is  should he lp  t o  reduce both t h e  system pressure 
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Figure I F igure  2 



methaneis being introduced i n t o  t h e  system from t h e  Orb-Ion pump i t s e l f .  

I f  t h i s  t u r n s  o u t  t o  be t h e  case e i t h e r  a new mode o f  pumping w i l l  have 

t o  be employed, o r  beam modulat ion must be used, o r  both. T h i s  methane 

contaminat ion problem was completely unexpected, and although ser ious,  

we b e l i e v e  t h a t  it can be resolved by t h e  procedures mentioned above 

and t h e  proposed measurements can be performed success fu l l y .  

Progress dur ing  t h i s  per iod  has been hampered due t o  e l e c t r o n i c  

d i f f i c u l t i e s  i n  t h e  c i r c u i t r y  of t h e  RGA. Fur ther ,  it appears as 

though t h e  e ec t ron  m u l t i p l i e r  has been damaged, most l i k e l y  due t o  

h igh vo l tage arc ing.  The m u l t i p l i e r  damage mani fests  i t s e l f  i n  a high 

DC leve l  i n  ,he m u l t i p l i e r  output ,  f o r c i n g  us to operate a t  r e l a t i v e l y  

low e l e c t r o n  m u l t i p l i e r  vo l tages and thus a t  lower s e n s i t i v i t y .  These 

d i f f i c u l t i e s  should soon be resolved and recombination measurements can 

then proceed. 
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